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(54) METHOD FOR PRODUCING BIO-DIESEL FUEL (MONOALKYL ESTER) 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for efficiently producing a bio-diesel fuel 
(bio- diesel) that can be used in conventional petroleum-based diesel engines, can be 
recycled and scarcely pollutes. 

SOLUTION: This method for producing the bio-diesel is characterized by the esterlfication 
reaction of a fat or fatty oil with a lipase originated from a Cryptococcus genus yeast (PERM 
P-15155) in the presence of the fat or fatty oil and an alcohol. Thereby, the reaction can not 
only efficiently be carried out at one step without sequentially adding the alcohol, but the bio- 
diesel can efficiently be produced even when an organic solvent or water is contained. 



LEGAL STATUS 

[Date of request for examination] 06.02.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/maiii/wAAAq0aiuQDA414233393PLhtin 6/21/2006 A0035 



{\9)nmmsf (jp) (12) ^ ^ fjf |^ ^ ^ (a) (ii)»iffflR4^ws# 

#1112002-233393 
(P2002 -233393A) 
(43)^110 8 ^20 0(2002.8.20) 



(sDintci.' mm^ Fi f-va-rc^^) 

C12P7/64 C12P 7/64 4B050 

//C12N 9/20 C12N 9/20 4B064 



* M«3SOS8 OL (^10 H) 



(21)ffl«#^ 


4$H2001 -30066( P2001 -30066) 


<71)tfIKA 


30102ii634 










QzmmB 


3p/acl3ip2M6H(2001.5{.6) 




jcaift^jsamasiu^ ra 7S 1 ^ 






(7^)5!W^ 
















































(74)f^A 


10007b775 



















[^^S3 ?*Ili:r;l^3-;K0??4T, Cryptococc 
us«PS (PERM P-15155) I: 
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y:f]X (Cryptococcus) JlPSi^cOU >'^°-^f^fflV^T 

x;X.t°— . S-2 (Cryptococcus sp. S-2) (FE 

RM p-15155) x'h^zt. ^mLt-tm^msi^zsm 
(Dm 

(2) S^iKfMtt 

buy^'jy. h';;^ruux h'jAvi/S^y, h'j 

( 3 ) fiE^^tt 

1, 2 (2, 3) -v^U-f y*^"4j3gL. 1. 3-i^':t 

(4) S®pH&i;'-^SpHKH 
Sjip H : 7 . 0 
^^pHtEH: 5-9 

( 5 ) Rmmm^mmmi^zxtmcTj^i^ 
iast: J: i>^vsc?)^fr : 'm±mzx hm^<omim 

( 6 ) m^mmzm-?>^^^. mt 

-Jau^)V:si~rMzX'oX'<^m)^±.m-h , 

mime^i \mtLxmmmm\^hzh.^m^ 
tt^ msm 1 ~ 5 cov ^-rtL>{)- 1 m^zmm<^-:m. 

immmi: mmiitLxmmm^^?>zb. m 
mt-thmme izsmffi-m. 

imm ] mmt ix . mmxmmmmm^ 

rti^}-imzMm<7)-Mm. 

[0001] 



i>zju^T^-^;\^b^^d:ibi>h^) mmmmt 
mi<zmt^i>(DX'hi. 

[0002] 

[^WK»] ^B. T>f-fe';Uxyi;ymcoScai^l. 
mim-hitmm\mi!bi^tm:diz^j:'>i::. -If. 5 

mzmn t zbifmrniixii o . wmmi. a 

[ 0 0 0 3 ] ^ a Lfzwm^. ^m'^-xoiT ^ 
jvmbn^:t.yi;yimm^ . maxmmi-m 
lizwmh 1 b t . wm-^mtpf^^ t^f ^ 
ivt^^n^fix^tz. 

[ 0 0 0 4 ] A'-f :tT -f -Hf;W4. WMM'A'^<^r )V3 

}v:lx^)v (ME) tift^s^isiati. mm^ffi^') 

'^u-)VbT)Va~)Vh^:r.x'f)V^mLxni^fLi,r 

fv^)VJ^XT)v^m:fh mx'hh, 
[ 0 0 0 5 ] . :i<r>fU < -^}V<^$^< m.^ 
mi:^mz^y)m.%i\.x\^hi^. wm^o^mmk. 

^*c^)X^^;^Jf■-&^e^Si:■rl.C:i:^:i^. ^<iO^MS: 

[0006] -eiT-. U>N°— fe'^H^fiJffl L^c^M 
^~^}V(n^if&^'^ilhi.o\.zi-j:->fz^ 

— Mil ( b u u -k y h' ) ^liimi: ^' y o- 

m-x:\t. mm.br )va~}\,^:xix=riv^^%^h^ 
Kmk<^h^hzbifi-^^xihh . hy/y-b 

tKcy^--- b'2:f^ffl§-ii:s::t'C\ hy^'y-fey Y^<n 

y -bn-;l^ t ^ y -/U^t' ffiiST^Un -;1'^XXT 

[ 0 0 0 7 ] b y^/y-fey h i^a-^Ji. 3o^iiimi: 

1 o<7)^'' y -fe n-;l^*^^>^S <! i; J: 0 . h y y -fe y H 
1 ^^JV^^-^^Z) M :t T >f — fe> ( ^ y r;l^^;l^x;?>-r 

;w ) t -r 1. lizM'mmz 3 ^ /i^offiMr/i^n -yw^^^^:^ 

[0 0 0 8] U-L. 4-S'ClS^'biiT|!/>:yA°— (f^ 

fflv AM Tj-T -f — feVi^^MTti . b y y -fe 7 
H 1 "^Mznx.. t-f 1 ^/PcoffiMT;U3-;l^&iD;fC 

2^:;l^<7)7;l':3-;l^^ 1 ^/l^-foJMiixTVK ^h'^ 

— fe>mT;l^3-;i^-C1SttS:3fev^^v^; t i D . 1 
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[0009] 

x%h. 

[00 10] 

*{4. i;^xf-;i/x-f;l^. i?an;}s;kA. 's^-y-y^ri:' 

<nmmmi.z>^^xh o . t h «; j5^' u u f t ^ 

-;l'i:^:?y-/USrxxr;l^^L. lUKi^o^^/l-x 



[0011] if%mi. ±Mm'^mzm-:^\^Xts:^1xti 

t, coTib -3 X . ^^m<mmm^m^ Lx-m^ 
i^m^^mmmxht z. t ^m^ttzmx-^j: 

m^lfzhcoxh^. iilT. *^BHtov^-Cp^|,, 
[0012]*M4. (hU^'-y-trU H) i:T;^ 
3-;i^co#ST. y A--- fe'^f^ffl^-frsi i; fci oxx 

i?jifl.;±CS:S*6<jmilli:-ri.tOT-S>oT. yA' 

bifX'-^. mf/X\i.. ^l:c07K^c^#a:TT-txxT 

jv^mK^^^mmx^ hio<7^xhmiEcr)i: o y a°- 

LTi4. ^ y 7° h 3 V ;Jrxm*5f^c7) y A-^:>m§ 
[00 13] (l)f^ffl 

?ft)i:5i-M'i4t:-r<-:^. by^y-fey Mif^fflLT. T'y 
■fe y y t iiB*stcJn7K^w-s « h y i?" y -t y k 
y -fe y y t r;i^3-;i/SrxxT;i^3cii-ti. . im-ffiii 

[0014] ( 2 ) 

Mtttt. y%mi\.z^tis^xh^. 

[00 15] 



(SI) 



£ 9. 






50.2 




2%. 4 


hu*yuy>C8 


269.0 


hu*yy>Cio 


56.3 




56.3 




12,7 




1!?5.4 




18.8 




100.0 




56.2 




60.1 




80.2 




76.0 




52.0 




32.1 



* #ffiK«?)Jt?Sffi4 h y ^V-f yi= JtvStt S: lOOhLtibt <r>%X^ 
Ltz. 

[ 0 0 1 6 ] *S5^{4. by^^y-fe9-f h^):f ^yy. by;^ryyy. hyAVPs^y, hy^fv-f aqq38 
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Tvyi.znbxiimum-ip'^ti, *s^{±. 

[00 17] {3)mmm^ 
:mmi^hoyfu^yi>zj^m-tm(7). mco&Mmm 
mm^t:^ wmmsnzx o . jj-p^ ymt^j^mco i , 

2 (2, 3) -'Ji^V^yt^^h. 1, 3-'MV>{ 
ytty^P'f y\im!i^iX^j:i:i^-yfz. 
[0 0 18] (4) M3ipHmVSSpH|iH 

n'mm<^u.mMpmti . ox'h->fz. phs. o 

H 5*^/i> P H 9 t:i3V^TSS-C-|> 0 . llffitt*^^IIT;i^ 

(S2) 



[0019] ( 5 ) umimm.mmizxh^^<D 

mtf^^mw^^x'h*) . eo-c. 3o^<^mm,z 
[0020] ( 6 ) ffi^. mmmx/'^^it 

m^<7yMWM^^(i. 2. 5. 5. 0. 7. 5. 10. 

o%<!o«]ST"m9DL. ^J}'i-^<nm.\<z^■lhmm:m 
St. Tfaa2<^i^*sr#!t, -e^^i^a. *UA•-^f 

Ji. <>-fe>2:^<#SWlii^l3^St'S>'9. DMS 
O (dimethylsulfoxide) . -Jx.i-)VJL-TMZi:':>X 
\itshbm'&(7)}:Mifi^^il. DMS0 7. 5%i0^m 
t:i3V^-C6 4. 2%(OM14±#**l.'^>^T.7t. 
[0021] 



1^ » 




0 


2.5 


5.0 


7.5 


10.0 




100 


92.2 


83.3 


23.0 


9.0 




100 


68.6 


59.7 


5.3 






100 


80.4 


74.8 


60.4 


b4.5 




100 


100 


116.7 


113.2 


100.6 


DMF 


100 


92.6 


92.4 


66.8 


36.3 


DMSO 


100 


108.3 


121.4 


164.2 


124.4 




100 


96.9 


9b. 2 


90.9 


74.4 




100 


85.3 


62.9 


35.6 


12.8 




100 


80.9 


71.1 


55.1 


34.6 



[0022] ^<7)X 0 13. *'J 

:^<rim:thMzii *)\it}hx^<nmiimmhifi. 
-mz u A"-^f {J ^<7) i 0 ^j:^mmh7}^m^m 

XltT-'^'^X'h I. C * WC$> fz « 
[00 23] ;5i^*y^N--fe:{±. >-'xf-;l^x— r 
;K 9uuTi-^)VJ^. ^^■^y<7y^\,zi.'oXh5 0%[^k 

xxT;^3c}iM;s^xxx;^^fiic*^'^tg•r'^)'9. t 

fzifi'oxm'^iiimmzt^mws^t ixm^titz^ 
mmmm^t^'^mii-i^h (»i?-rs;i:=5r<) 

Zfi^ coj^^^ hLX. :mmii^ ^'^ ^ — ^Vl^iOfrSI 



[0024] ( 7 ) u ^^-mmmm 

U''N°— trYSttJi. p-nitorophenyl laurate {p-Wl)iR 

mmt iti4 1 omcomem^zxm^iti. ttz'& 
mzm t , ^ u -T-^j-^f )Vi:m. t Lfzmmfizx u a- 

[002 5] 

22kDa (SDS-PAGE) 

[0026] -mm\i. ±MiLtzmiY.^m'mt>h7i- 
m^it. i^mmntm.'M.L. i^i,&UA-Hf-cs2i 

[0027] imm\,zm^mm,t. m.^. 

^"jrhrJ-y;&;^Jii3il-r§S-21* (PERM P- 
15155) (OT. CS2^*tl,^aii:iS)l.) i7)tS 

^ixtiw^^t. Wimm ( u A--fe'c s 2 ) 
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i]X x;^fcf-. S-2 (Cryptococcus sp. S-2) 

ERM P-l 5 1 55fctTl^f£L/t, 
[0028] immt. C S 2l*&EatC t/S^^'oTiS 

CliiA^X'^l., ^J;t(f. YMtSflfl (P^X^^O. 3 
%. S^XdfXO. 5%. ^rh^O. 5%. 

t:T2 5^. 40l§llHfng* (5. 4-5. 8 

X 1 08^r/m 1 ) t!tm&3lfri7)3|dg^^«a» 

[0 0 2 9] S#x=3rX0. 5%. KH2P04l%. M 
gS04-7H20 1%. Y^)iiVAV\%^m^}L 

%^tzio<7)^^^^mi Uc, 1 0 OmlcT)^^ 

Hfri§»t;t«S:l%(v/v)^L. 2 5^10 
Orpiuc7)^i:atS«tT. ^<O^Srffx.H\fcV\ h 
U^^^>'(4^PL^<T4>J:VW. Cryptoca:cus sp. 

[ 0 0 3 0 ] c s 2^<nimM. mw<nim)i mxz% 

[ 0 0 3 1 ] C S 2:S&tS«L/Sft. *S^^fg^W» 

p«{±. ^mzmmi-h:itiM-fLi,'mx'm<. 
mx.i£im±m^: m\-mixntzmm^j'^^ -^r ^ 

[0032] Z<7)j: d fcLT#^>ii:^*^ ( C S 2 >J 

mcomm. mf,zxm^m&t,zmmx'^i>fsi-x'^j:<. m 

mmzmizmm-c^ hzkiih-h^A.(Dztx^ht. 
[0033] ^^m^msitt^izii. mmt nv^-iv 

<^#ftT t V \X. U ^ ^•— fert: J: 0 . U -fe o 

-;kt r;UrJ-;U&Xy^T/^^-r^i{f J: < . ^Jx(i\ 



imm'^isM.<r>mifiwm^x tsiSj&^'x A-xt:ji 

[ 0 0 3 4 ] ClOj; a t:. *l|BJ(iP^Cryptococcus s 

p. s-2c7):i*-rsy^N--if-^js6fflf bu^'"'; 

■fe 'J H 1 ^ /L-tcS^ ig^(}*»^> 3 ^)Viii.l^^-M:j±(r) 
imnvzi^jV^liaLX^^^. UA'— €{:J:|,y<^ 

j:M±^mz^m it^ h <^x% i . 

[0035] tf^-W^<>ZU^-^—i£li. ^<r)§>\^m&XU 
cr)m.mX'hl xxt/HWS^KS: M L < MRS Uzm.l,z 

X omx ^coKmt^^k^hi^crtx'hi. tcr 

yptococcus sp. S-2i04M-rsyA-— ffi^cO'jA' 
— tf-Clixxr/WCt^Mtf ^ii-&7K^ftt:fcv i -e 

0 y fe'tcJ; -l.xX7^;Ml:RJj5{±M(f ^fil. i i: tc=5r 
-g.*^". Cryptococcus sp. S-2V 0 LtzWV 

[0036] tfzB^^X'^U ^ -■ if'/>«0S^4i: tT 

n^x'mhtllmi)^^<r>m^J:i:l>z^im^^<'tti 

t<50i)^V>>{)4\ Cryptococcus sp. 5-211 A°—te'(4; t 
[0037] Cryptococcus sp. S-2UA--{f{i. 

mmm^x-h^mznLxmi>zn^ ^x>(.r;P4«tt 

^^fflfMst:^-Ct=l.*;C7)TS)l.. Cryptococcus s 

P. S-2 u A--- fe'^sjieiiMts^ Lxm\.zmi. < ^-^ 
-^)Vifimx'% hzut. ^m<^-mmm^z^9dL-:> 

i>cr)X%l. 

[0038] ji?f^coU A"-- feiiA^afHf :5?fix-r;l^ 
«0#St--f-C0vS1±<£T*^^^ill)*»\ Cryptococcus sp. 

s^2VJ^-m:itLh^mmi7)m&xmz^mm 

_t#3&s^ il-S o Cryptococcus sp. S-2 U ^ fe' Tii h 
ij ^- y 'J K i: ^mr/Pn-zWcOXXx^Nb^E^CiJ V ^ 

r '^^-f y . ^jfix-T/i'^ovis-C'xxT^P^b^*;?)^^^] 
±-ri. tiK zcDHk immtc t-^- i^mmmmtm^z 

m.mmmmmfMz^?> ^ t x-^^^t-yx^mx < am ^ 
^ ^ —i£}v<7)^tmmx'^^z b i^ti^cox'h 0 . 

[0039] *l6Bjc7)||i|^^i: L-CJi. TBcomt^ 

( 2 ) *^#M«?)^V^^fc^TO U A--fe'tc J: I, AM ;tT A0040 
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4 —i£jU<7)mm, 

(3) ^#Cryptococcus sp. S-2^0';>'^°— Ir'Sr^slffl t/v: 

( 4 ) mm^'i^coji^ ^ —^mm. 

( 5 ) ^^^y. ^m:^~Tf\^<r>mMmitzmmi 

[0 0 4 0] ^}}-^~^^m^^h\mtLx\i. wm 

m^^^fih. wm^. i<sM. 

A'^-. jiiii. it-m. 

[004 1] :>f%m^Zi5\^X\ma<r)T)V^}VaLX^Mt 

mm\zmm Lxmmtt z t tr^xt ttz. 

0 ^j:mi<zX'^xm^itzmmhmmm-t^ ^ t m 

tzmmmmmi.mmi> ^ ^ < m.mx # 

[0042] r/^a-^l'i: iXli. ^ 9 J-)\'m<r)mi 

rivn-)V(m.t^^M<r)T}v^-)vtm's.mm^xh 
oT. ^(rmm^):. hx\m(n\,(^fimiiyiih ■. ^ 
f-;i^r;wn-;i/. xf-;i'r;i'3-;w. rnt°;i^r;W3- 

[0043] *^HJ^II56t-&t{4, mi. T)Ua- 

tiK mi>zMm^j:Ki^mm(7)bti^xhi. 

[0044] #Si(4300~50 0 0U. MtKH 

5 0 0~3 0 0 0U. Mt:if3;L<{41 5 0 0-250 
0U-CS>'5. aW*MlC^^L-C*iO**^5~5 0 0wt 
%^LT^RK{4ffi^§ni'. filfc'Cl'?)*vj<^6 0 
~ 1 0 0 w t %Oi?ftTT14xXT;WM<7)itSP*^1Si!6^> 
tL. r;Pn-;l.i&jftJigtMLri : 1-1 : 4<Dim 



[0045] mz^m^mzMLxii. p h 5-9 , a 

^2 5-4 0°Ct:i3V^T(4t&SiJcOMlEffi»(4igft^>ii 

tL^txRmt:W^'rhmsmmmm'h^ii^. - 
mmt LT 5 0-2 oommmx'mm<7)mm 

^^tll, ^fc. 5 0-300 rpmS^ttS 

[ 0 0 4 6 ] ^mnifmi. 'j^i'>\^xjitAi- 

F (DMSO) . i/xf-;l/X-r/l^. n-A.dfHfy. :g 

mitiXo ^j:^mmmmmmzx t i>mm 
m-^ti^j:^^t\^^mLi>^i-hi><DXh'^x . 3 0%m 

tmz. ^mmm(7)mmizX'oxii. ^jxh'dmso. 

{:(4xXx;Hl:^iO±#*ifgto^>fL^^i i:*»ii>, 
^co^aDtJ:-5Txxx;WW&ai6l.^i:-f Ji>^|g-C 

[0047] 

[USSflJl] SexdfX 0. 5%. ^iJ'b-X 0. 
5%. KH2PO4 1%. MgS04 ■ 7H2O 1%. 

*L/tCS2a (PERM P-15155)2rl% 
(v/v) jfat. 19]SBPH5. 6. 2 5^. 1 OOr 
P mT- 1 2 0 mmmt a iS*L:^c . 

[0048] mmmit<X(ox a ttff o/i. 

«^I^V->/Si§^^8, OOOrpm. 1 OminS^t^ffi 
0. 4 5Aimi7)^yy9y7^;U:?-tCTrm. 
Wrj^tliOJI^Lf^, H^^y^mMIlTSK-gel SP 
-5PW;{f9Al:J:Sigj^?S*^nvh^'-57'f (pH7. 
OVymJ^^yr. tdXV^^tilZQ. 5%NaCl» 
LtzMz Xiyy i^'xy hmtH ) izX-oX U a--- tf^ 
ffi«L^, mmtl 7 . im. JR*{41 1 . 4%T$)-5 
/i, SDS-PAGE±-C'#^N'yKi:^'9. ^^^*(4D 
SS-PAGEt:J;t922k^;l^h yC'S) IZt -/j^WM 

uz, nwz^ ( c s 2 'J A--if-) c7)a'fk^wtt« 

[0049] 

[^^J2 ] ^Cryptococcus sp. S-2?:UA°— If^ 

mmm immm d ti 2 oi§^. 2 5*ctg«. mti 

3t^«?gt: 8, 000rpmT2 0^'t^ t . S't^^m 
^rSnyacOlO. 0 0 04H'*;^«ybRS^'h^3ag| 

(YM-1 0) t^Tliilt. 

[0050] 

imms ] A : C S 2 U^-?— fe'2:fflV\ MJli:^:^'^ 
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[0051] (1) UA--Hf^ 

-NPL) &aWi:t/c^3eJ^atc<];DiI£U>:. S 

[0 0 5 2] ( 2 ) ^f•;^x;:?.f•;Hl: 
mhy<^^-}V9. 6 5S/0. 3 5g (mol/mo 

1 = 1/1) C7)?I-^!}|)lS:^DM*«i: LJt, <in(;5 0 0 
UCOC S 2 U A--- ^■S:-|rtf4 m 1 1 0 0 m 1 c7) 

itft##Z:^79:^3|^-CllD;cT^eM^!ifcL. 3 0 
9 6B#ra. 1 eOrpmlCTUfca-ri.it'C'RJS 

[00 53] {3)Kmmm^ 

^S^500-2, 5 0 0U. 

M^13~2 0 0wt%. ^^y-;H;^Mt:)i^LT 

1:1-1: Aff^mm-cmi^^Km^^mbtz. 

§^>tipH5~9. igJg2 5~4 0X:t:-CSJEB*fr&^ 

It L/C, tfzm^-mmmm (i o%, w/v) 

[0 0 54] {A)^^r\:v^)-:^X^u^vyvy^ 
*T 

-Si^IS^t^RjE^gJ: 3 0 0 v-f U -y Y)V<7^m^ 
(HI) 

HI :=&afiWcO^U7°hrj>y;{?^ 



^m.LX3mm.L.^>m. ^(^mmi^. 15 

m 1 <Oge®i'icO^*»T. 1 0 0 ^J'O 'J -y h;l^±«{: 

6 0 v-f n >; >y h;l/co h U U y 2r m. 

Wm-V'i'OJ^^m.mhLX. 3. 0mlc7)^JfHfy 

U>yh;Pc7)^l^fS:K0. DB- 5^-vh°^U-;^7A 
(0. 25minXl 5m ; J & W Scienti 
f ic. Forsom. CA, U SA) ^^J:S;^f9X^' 

nvbi/9A (^?^. Gc- 1 7A) \zxmm^<D 
ME (^^;^xx■f;^) . ffa (jSJimK*) 
SbJto y;^■x^':5'-i3J:^/T^T:5':?-^at(±•?• 
^^-f^^24 5fcj:t/2 50*C, ;&5A(415 0rtr 
0. 5^UmLfz^k. 2 10''Ctt'5'C/mi ^tl 
m3 0 OrtTl 0°C/m i n«^f^f#St5to 
[ 0 0 5 5 ] B : mmm^X-mimm^ U r b 3 -y 
x;itf~ . S - 2 ^mmmWk^: U A--b:i: LTffl 
V\ fitRfic^^f-;l'XX'r/l^^ff->/vr, 
[0056] *UA°— ';-7?4. * 
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